The commonly used nitration colorimetric method for urgent paracetamol estimation suffers from interference by salicylates and salicylamide. This communication describes a simple modification which eliminates this interference without affecting either the recovery or precision of the method. The results obtained were briefly compared with those obtained by an established gas chromatographic procedure.
A simple, reliable, and rapid method is required for the estimation of emergency paracetamollevels. The most widely used urgent procedure relies on .the absorbance of nitrated paracetamo! (4'-hydroxy-2'-nitroacetanilide) under alkaline conditions at 430 nm. 1 -3 This procedure suffers from interference by salicylates.s-" Attempts have been made to correct for this interference either mathematically after measurement of salicylate concentration-or by measuring absorbances at a different wavelength. 5 Such approaches are cumbersome and salicylamide also interferes." As several proprietary preparations contain both paracetamol and acetylsalicylic acid, a need exists for the simple removal of salicylate interference.
This communication describes a simple modification to the colorimetric nitration procedure to remove both salicylate and salicylamide.
Methods
The procedure of Wiener'' was followed except for the addition of a chloroform extraction step:
To I ml of plasma or serum were added 2 ml of 0'61 rnol/l (10%) trichloracetic acid, 0'5 ml 6 mol/I HC1, and 10 ml AR chloroform. The mixture was shaken for 5 minutes on a Matburn mixer and centrifuged briefly, and 2'5 ml of the supernatant was transferred to a 10 ml test tube. 0·5 ml 1'45 mol/I (10%) sodium nitrite was added, and the mixture was briefly vortex mixed and allowed to stand at room temperature for 5 minutes. 0·5 ml 1'55 mol/l (15 %) sulphamic acid was added followed by 2·5 ml 2'5 mol/l NaOH. The final mixture was shaken and the absorbance read at 430 nm.
Standard (l rnrnol/l) and blank plasma specimens were carried through the procedure, and all absorbances were read on a Beckman 25 spectrophotometer with the extract from the plasma blank in the reference cuvette.
The linearity of the method was evaluated by triplicate analysis of 12 samples of known concentration from 0 to 3·0 mmol/l, Day-to-day precision was determined by assaying samples from four pools of spiked plasma containing paracetamol at two concentrations with and without salicylate (at a concentration of 7'25 mmol/I) once a day for 16 days. Within-day precision was established by quadruplicate analysis of the same pools on each of four days.
The results obtained from samples assayed using the above procedure were compared with those obtained using the gas chromatographic procedure of Stewart and Willis? Table 1 compares the results obtained using Wiener's method (method 1) with those obtained using the above method (method 2) in the presence of salicylates and salicylamide. These results indicate that the interfering species have been removed from solution, even at very high levels. In addition, a gas chromatographic determination of the chloroform phase confirmed that paracetamol was not coextracted with the interfering species.
Results and discussion
The precision data summarised in Table 2 compare very favourably with those previously reported for the nitration procedure" (CV = 3·7 %). The linearity of the procedure was confirmed to 3·0 mmol/I, the linear regression coefficient being 0·9994 with an absorbance intercept at zero concentration of 0·002.
Archer and Richardson
Linear regression analysis between the results obtained using both this procedure and the gas chromatographic procedure was carried out on a series of 10 specimens whose concentrations ranged between oand 2 mmol/I, The correlation coefficient obtained was 0·9993 and the regression line was Y = I·OO8X-0'009, where Y represents the gas chromatographic results and X the colorimetric results. Although the number of specimens used for this correlation is small the results agree very favourably with those obtained by Chambers and Jones."
The method of choice in most laboratories for urgent paracetamol estimation is undoubtedly the nitration procedure for three reasons: I) The simplicity of the method.
2) The speed at which results can be returned to the clinician.
3) The use of simple and generally available instrumentation.
Because the modification described in this communication prolongs the assay time by only 5 minutes and because the method's specificity is im-proved without impairing either its precision or its accuracy, some consideration should be made to its introduction for the estimation of plasma paracetamol in the emergency situation.
